
(Atmospheric Correction for the Retrieval of Ocean Spectra from Space) 

PACE  

The most critical factor for the 
success of PACE is the capacity 
to account for atmospheric 
scattering. However, none of the 
proposed PACE instrument 
options have been evaluated for 
their ability to carry out the 
atmospheric correction task 
(ACT) for the retrieval of ocean 
spectra from space. 

To evaluate the ACT capability of 
PACE instrument options, we will 

1.  assess data information for 
various instrument options, 

  
2.  invert synthetic measure-

ments and optimize ACT 
 
3.  validate performance using 

PACE-like field observations 
for a range of instrument 
options. 

Motivation for ACROSS: 

Objectives for ACROSS: 

Table 1: P, S, and T = primary, secondary, and tertiary sensitivity to carry out ACT 

Table 2: Retrievable parameters and state vector for the atmosphere and ocean. 

5+ instrument options 

ACROSS 
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1. Information content analyses •  Relates measurement characteristics to expected (best case) retrieval 
uncertainty 

•  Bayesian statistical basis (C.D. Rodgers: Inverse Methods for Atmospheric 
Sounding, 2000)  

•  Possible collaborations: R. Frouin (Bayesian approach), O. Kalashnikova 
 

a)  Quick instrument prototyping 
Radiative transfer calculations only 
needed to make Jacobians 

 
b)   Shows best possible retrieval 

uncertainty  
 Does not account for model 
limitations, convergence, “unknown 
unknowns”.  

 
c)  Cannot do better than this 

without additional information 
 Shows capability upper limit 

 
d)   Well established technique 

 Used in variety of disciplines 

Ŝ = KTSε
−1K + Sa

−1

Retrieval error covariance 
matrix: expected parameter 
uncertainty, degrees of 
freedom 

Jacobian matrix: model 
calculated parameter sensitivity 

Measurement error covariance 
matrix: how we specify instrument 
characteristics 

Prior knowledge matrix: 
uncertainty range of our 
expected results 

Ki, j = ∂Fi (x) /∂x j

“Essentially, all models are wrong, 
but some are useful”  

– George Box 

‒1 
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ACROSS 

•  O2 A-band aerosol retrievals: RemoTec 
•  Possible collaborations: R. Frouin, S. Platnick (O2 A-band) 
 

a)  Well-established model 
 Used for aerosol correction in GHG 
retrievals (GOSAT, TROPOMI, 
OCO-2)  

 
b)   Fast results 

 Efficient modeling of O2 A-band 
using modified k-binning approach 

 
c)  Flexible set-up  

 Aerosol distribution, height distri-
bution, spectral resolution, etc. 

 

Wavelength (nm) Wavelength (nm) 

particle radius r (µm) 

n a
er

(r
) 

R
 

(q
ap

pr
) ‒

 (q
re

f)  
(1

 –
 I a

pp
r) 

/ (
I re

f)  

755 760 765 770 775 755 760 765 770 775 

0.01 0.1 1 10 

1. Information content analyses 
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2. Synthetic measurements 

  

 

 

ACROSS 

molecules 

molecules + aerosol 

sea water + hydrosol 

PACE 

3M reflectance ρ total  = ρatm + ρsrf + ρatm-srf + ρocean 

atmosphere 

ocean 

hydrosol: plankton, nap & CDOM 

surface: wind-ruffled 

TOA 

ztop 

z0 

zbot 

aerosol: fine and/or coarse mode 

Sun 

(vertical: homogeneous) 

molecules 
(vertical: homogeneous) 

(vertical: TBD) 

(vertical: homogeneous) 

xatm 

xocn 
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Re(mλ), Im(mλ), re, ve, N, fshape, z   mode 

bbp(λ0), [Chl], acdm(λ0), Wsurf , Ψsurf IOP’s 

•  Possible collaborations: S. Ackleson, E. Boss, S. Maritorena, B. 
Mitchel, Z. Lee (IOPs); X. Zhang, J. Sullivan, M. Twardowski (VSF)  
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3. Validation studies •  Possible collaborations: O. Kalashnikova, B.-C. Gao, Z. Lee (data analyses)  


